Cobalt: More Than Just Two Steps From Mn
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Known cobalt oxides — an opportunity to explore charge, spin, and orbital physics
New materials — a platform to enhance understanding of geometric frustration

New Materials: Geometrically Frustrated Cobaltites
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Spin States and Phase Homogeneity in La, ,Sr,Co0O,

Motivation

\f

JMT_  SANS:
0] pg PM |« Short- lust
Multiple spin states on Co3* build R S | f?:rr ;i"gig R
on rich interplay of charge, spin, “0 T‘_, sy 1. Long rang;-,- orilered
orbital order found in manganites ©=06 _..,._._ev] - IL r : EM for x > 0.18
Issues: w% IS | e Percolaltive insulator-
by . metal transition
- Controversy over existence of MR AR
IS (S=1) state in Co** woje  wnts
« Will IS be Jahn-Teller (J-T) active? .
» What is nature of insulator-to- i
metal transition E
AFM il FFD!I.Z':'I’!md::om 5500 E
To address these issues, we grew TR £ i:
first single p_h_ase crystals across = Inelastic neutron scattering 2
transition at x=0.18 reveals dynamic FM and
AFM correlations Future Plans:
» Suggests dynamic orbital order akin to A- * Crystal growth of x 2 0.3 to
ﬁu yl_.—m type orbital ordered phase of LaMnO, understand SRO-LRO crossover
+ Indirect evidence of IS Co® with J-T mode * Diffuse scattering to explore incoherent

Jahn-Teller distortion (MSD group)

D. Phelan, D. Louca, S. Rosenkranz, S.-H. Lee, Y. Quiu, P.J. Chupas, R. Osborn, H. Zheng, J.F. Mitchell,
J.R.D. Copley, J.L. Sarrao and Y. Moritomo Phys. Rev. Lett. 96, 027201 (2005)

THE UNIVERSITY OF PP—==<" Office of

CHICAGO ~ 4 Science

U.5. DEPARTMENT OF ENERGY

ARGONNE This work was_suppor‘ted b;_! the U.S. Department

of Energy, Basic Energy Sciences, under contract
NATIONAL LABORATORY
W-31-109-ENG-38.




